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© Method of manufacturing labeled containers. 

® The invention relates to a method of manufactur- 
ing a labeled container synthetic resin having a label 
affixed to its outer periphery. A heat-stretchable tu- 
bular label is inserted into a forming die, and a 
thermoplastic resin sheet which has been heated 
and softened is positioned within a space defined by. 
the label. When the resin sheet is expanded radially 
of the tubular label, the resin sheet is expanded 
radially under heat simultaneously with the resin 
sheet, so that both the resin and the label are 
formed into a shape conforming to the internal sur- 
face configuration of the forming die. 
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made tubular label la is placed in a container 
forming die 2 so as for it to extend closely along 
the inner periphery thereof as in Fig. 6 (a), a 
synthetic resin sheet 5 is forced by means of a 
plug 6a into a space defined by the label 1a as in 
Fig. 6 (b), whereby pressure forming is effected to 
form the resin sheet 5 and the label la into integral 
unity. Such method provides an advantage that the 
label la can be formed as such simultaneously 
with a container in integral relation therewith, label 
fitting operation being thus simplified. 

With the foregoing prior art method, however, it 
is necessary that in order to allow a paper-made 
tubular label la to be properly fitted on the outer 
periphery of a formed container, the label la. be- 
fore it is placed in the forming die 2, must be 
accurately sized and preformed to a desired shape 
(truncated conical shape in Fig. 7) conforming to 
the inner surface configuration of the forming die 2 
as shown in Fig. 7. Such label preforming operation 
is very troublesome, which is a cause of jpoor 
production efficiency. 

Another difficulty with the prior art is that if 
preforming of the label 1a is inaccurately done s6 
that the label la is inconsistent witl'i' the inner 
surface configuration of the forming die 2. the resin 
sheet 5 is prevented by the label la from being 
formed into a proper container shape, with the 
result of a forming loss being caused, which poses 
a fatal problem with the prior art method. 

SUMMARY OF THE INVENTION 

It is a primary object of the invention to elimi- 
nate the necessity of preforming a label exactly to 
a shape conforming to the inner surface configura- 
tion of a forming die to thereby enhance operating 
efficiency, and to suitably prevent possible 
container-forming defects due to label preforming 
errors, thus enabling labeled-container manufactur- 
ing operation to be successfully carried out. 

The invention is directed to solving aforesaid 
problems with the prior art by varying the shape 
and size of the label to a condition conforming to 


j5 panded under heat in coniunction witn me resm 
sheet 5 being radially expanded, the label 1 being 
thereby formed to a shape conforming to the inte- 
rior surface of the forming die. 

According to the aforesaid method of manufac- 

20 taring, when the resin sheet 5 is formed into a 
container shape, the label 1 is radially expanded 
simultaneously with the resin sheet 5 so that it is 
formed to a shape conforming to the inner periph- 
ery of the forming die 2, and this eliminates the 

25 necessity of preforming the label 1 to the shape 
conforming to the inner periphery of the forming 
die 2. 

Since the resin sheet 5 is formed into a con- 
tainer shape as the label 1 is expanded to the 

30 shape conforming to the inner periphery of the 
forming die 2, there is no such possibility that 
radial expansion of the resin sheet 5 is unreason- 
ably restricted and hampered by the label 1 during 
the process of container forming, and thus the 

35 resin sheet 5 is allowed to be accurately formed 
into a container shape cqjiiiteflLwith the Interior 

configuration of the forming die 2. 
■ As stated above, according to the invention the 

tubular label is heat stretchable so that, when the 

40 resiri sheet positioned within the space defined by 
the label is radially expanded, the label is radially 
expanded under heat simultaneously with the resin 
sheet, the label being thereby formed to a shape 
conforming to the inner periphery of the forming 

45 die. Therefore, even If the label is inconsistent with 
the configuration of the forming die, the label can 
be properly formed to a shape conforming to the 
configuration of the forming die. As a result, the 
necessity of preforming the label to the shape 

50 conforming to the inner periphery of the forming 
die as was customary in the past has now been 
eliminated, it being thus possible to carry out label 
forming operation far more easily than in the past, 
which leads to simplified manufacturing process 

55 and reduced manufacturing cost. 

According to the invention, the resin sheet is 
formed into a container under such condition that 
the label is expanded to a shape conforming to the 
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inner surface configuration of the forming die. with 
the result that there is no such possibility that 
radial expansion of the resin sheet Is unreasonably 
restricted by any improperly preformed label, 
which affords an advantage .that .the resin sheet can 
be fomned Into a ppotainer having ^n . appropriate 
configuration . Qorresponding. to the shap^ .of^. the 
forming die. 

BRIEF DESCRIPTION OF THE DRAWINGS. 

Figs. 1 (a), (b), (c) and (d) are fragmentary, 
sectional views showing one example . of the 
manufacturing method according to ,the .inven- 
tion; ... , . . ' 
Fig. 2 illustrates one form of label^..Fig. 2. (^) 
being a sectional view. Fig. 2 (b) being a, pe/-. 
spective view; , - 
Figs. 3 (a), (b), (c) and (d), and Figs.. 4. (a) and: 
(b) are fragmentary sectional views showing oth- 
er examples of the method of the invention; 
Fig. 5 is a perspective view showing one form of 
labeled container; and 

Figs. 6 and 7 illustrate the prior art by way of 
example. Figs. 6 (a), (b) being fragmentary sec- 
tional views showing the process of manufactur- 
ing operation. Fig. 7 being a perspective view 
showing a label. 

DETAILED DESCRIPTION OF THE PREFERRED . 
EMBODIMENTS . ! 

One example of the method of the . .invention, 
will now be described. 

A tubular label 1 is first inserted into a forming 
die 2 as shown in Fig. 1 (a). The label 1 comprises 
a heat-stretchable film 3 of, for example, unstretch- 
ed polypropylene or the like material, with a suit- 
able print given on the inner side thereof, and an. 
adhesive layer 4 adapted for thermal adhesion with 
a container-forming sheet 5, as shown in Fig. 2. 
The label 1, as Rg. 2 (b) shows, is such that a 
rectangular film is formed into a tubular shape 
simply by bonding opposite ends 11, 11a thereof 
together by heat seal or otherwise; therefore, it is 
inconsistent with the interior configuration of the 
forming die 2 which is of truncated cone shape. 

Container forming operation is then carried out. 
The thermoplastic resin sheet 5 which has been 
heated and softened is first placed at a level of the 
top opening of the forming die 2, as shown in Fig. 
1 (b). and is then forced by a plug 6 of a smaller 
diameter than the tubular label 1 into the space 
defined by the label 1 . In case that the resin sheet 
5 may possibly come in pressure contact with the 
top edge of the label 1 to collapse the label 1. the 
resin sheet 5 above the top edge of the label 1 
should be positional I y fixed at points A, A by suc- 
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tion or otherwise by means of a holder (not shown). 
In that case, the plug 6 is desirably heated in order 
to prevent the resin sheet from becoming cooled 
down. 

5 After the resin, sheet. 5 is forced d^ep into the 

space as shown in Fig. 1 (c), a portion of the resin 
sheet 5 lying over a shoulder 7 of the forming die 2 
is pressed and fixed,.by a top frame 8, and. then 
compressed air is released through compressed-air 

70 discharge openings provided on sides, of the plug 6 
so. that the. resin sheet 5 is radially.. expar\ded. For 
the compressed air, heated air npay be used as 
required. Such expanding operation rnay be sepa- 
rately carried out by. evacuating th.e interior of the 

76 forrping die 2 through vacuum., suction holes pro- 
vided, at the. bottom of the forming die 2. It is also 
possible, to use these two kinds of means. 

During the process of the resin sheet 5 being 
radially stretched, the tubular label 1 is heated 

20 through its contact with the resin sheet 5 in ther- 
mally softened state. Since the label 1 is a heat- 
stretchable film, however, the label 1 is radially 
expanded in response to the expansion of the. resin 
sheet 5. Consequently, as Fig. 1 (d) shows, the 

25 label 1 is expanded and stretched to same shape 
as the interior of the forming die 2, so that it is 
finally formed to a 

shape even with and suitably conforming to the 
outer, configuration of the resin sheet 5 formed into 

30 a container.. By the label 1 being so shaped to 
confprm to the inner surface configuration of the 
forrri^ng die 2, the resin sheet 5 which is formed 
into, shape internally of the label 1 is formed^ into a 
container haying the required configuration as 

35 such. The label 1 is brought in strong and integral 
bond with the outer surface of the resin sheet 5 as 
the acj.hesiye lay qr . 4,00 its inner side is heated. 

jn t))e foregoing example, the resin sheet 5 is 
forced into the forming die 2 after the label 1 is 

40 inserted into the forming die 2, but it is understood 
that the invention is net limited by such sequence 
of operation. 

For example, as Fig. 3 (a) shows, the resin 
sheet 5 is first formed into crown shape by being 

45 forced upward by the plug 6 and, as Fig. 3 (b) 
shows, the tubular label 1 is then loosely fitted in 
the crowned resin sheet 5. Subsequently, as Fig. 3 
(c) shows, these are inserted altogether into the 
forming die 2 and, as Fig. 3 (d) shows, both the 

50 resin sheet 5 and the label 1 are radially expanded 
by compressed air released from the plug 6. 

There is no particular limitation as to the type 
of container forming means, such as vacuum for- 
ming or pressure forming, for use in carrying out 

55 the method of the invention. Any type of forming 
means may be employed inasmuch as it is useful 
in causing the resin sheet 5, heated and softened, 
to be expanded within the forming mold 2 for being 

3 


formed into a container. 

The shape and other particulars of the forming 
die 2 may be varied according to the configuration 
of the container to be formed, there being no 
limitation as to the arrangement of such die 2. 
Where a labeled container having a so-called neck- 
in shape, as shown in Fig. 4, Is to be formed, a pair 
of split dies 2, 2, righ and loft, may be used to 
enable the removal of the labeled-container formed. 
Such changes may be freely made. 

The material of the label 1 or the resin sheet 5 
is in no way limited to the pne used in the fore- 
going example. For the material of the label 1 , in 
addition to unstretched polypropylene, the following 
may be mentioned, for example: unstretched poly- 
ethylene, unstretched polyester, unstretched poly- 
vinyl chloride, and two to three time stretched resin 
films, such as polypropylene and polystyrene, Any 
resin film may be used if it is heat-stretchable. 
Printing may be effected by gravure, offset, screen 
printing or othenwise. For the printing ini<, any ink 
incorporating a thermoplastic resin as a binder may 
be used. Printing may be made on whichever side 
of the film, outer side or inner side. A foamable ink 
containing microcapsules which can foam upon 
heating may be used to give heat insulating prop- 
erties to the container. 

For the adhesive layer 4. an adhesive material 
having thermal adhesion properties relative to the 
container forming resin sheet is used. Such layer 
may be formed by coating the label with a heat- 
sensitive adhesive of, for example, ethylene-vinyl 
acetate or chlorinated polypropylene, or of polyeth- 
ylene resin or ionomer, by using extrusion coating, 
roll coating, gravure coating or the jike coating 
technique. 

For the resin sheet 5 to be formed into a 
container, various types of thermoplastic resins, 
such as polyvinyl chloride, polystyrene, polyethyl- 
ene, polypropylene, expanded polystyrene, ex- 
panded polypropylene, and polyester, may be used 
in single-layer or multiple layer sheet form. It is 
also possible to use saponified ethylene-vinyl ace- 
tate copolymers or the like to provide a gas barrier 
layer. 

Steps of operation involved in the manufactur- 
ing method of the invention may be varied or 
changed as required, and there is no particular 
limitation as to the means for forming a planar label 
1 into tubular shape. 

Claims 

1. A method of manufacturing a labeled container 
wherein a label formed in tube form is inserted 
in a forming die and a thermoplastic synthetic 
resin sheet, heated and softened, is positioned 
within the space defined by the label, the resin 


sheet being radially expanded for being 
formed into a container shape conforming to 
the inner surface configuration of the forming 
die, so that both the resin sheet formed into 

5 the container shape and the label is formed 

into an integral unity, characterized in that said 
label is heat-stretchable so that said label is 
radially expanded under heat simultaneously 
with the resin sheet as said resin sheet is 

10 radially expanded within the space defined by 

the label, whereby both said label and said 
resin is formed into a shape conforming to the 
inner surface configuration of the forming die. 
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